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SUMMARY

Overview \~~~_ 
_

_

~~: .

A ser ies of three exper iments investigated the
feasibility of a technique designed to reduce the potency

of several severe judgmental biases. Modest success was
demonstrated with most participants in the studies. The

technique is very simple and is applicable to a variety of

tasks that occur in many decision-making situations .

Background and Approach

A disturbing result in many earlier studies of

judgment and decision making is that people tend to ignore
various kinds of important information when making inferences.

These included information regarding the validity and

reliability of the data upon which they base their judgments.

In decision-making contexts , these biases can lead to

recruiting the wrong information and reaching erroneous
conclusions. They seem to be quite robust and so far have

resisted attempts to eliminate them.

These experimental studies have all mimicked the
typical “real—life ” decision-making setting by providing

participants with one set of information including the
cr itical piece of information, say, a measure of the
reliability of the remaining information. Different groups

C of participants would be given sets of information differing

only in the value of that critical datum. For example , one
group might be told that the information came from a reliable

source while one was told that it came from an unreliable
$ source. The similarity of inferences made by the two groups

was taken as an indication that varying that piece of

information had little effect.
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The debiasing technique tested here used the simple

device of having participants consider how they would make

inferences if provided with severa l values of the critical
piece of information . For example , they might be asked how

they make their judgments if told the information was highly

reliable and if told that it was highly unreliable. In

effec t, they were asked to perform a sensitivity analysis on
their own judgments. Such subjective sensitivity analyses

were tried with three kinds of information : base-rate

information (telling what was the typical occurrence in a

particular siti~~tion), validity information (describing the

predictive power of the remaining information), and sample
size (indicating the stability of the observed information).

Findings and Implications

For base-rate and validity information , roughly 2/3
of all participants changed their judgments as the value of
the information changed . For the vast majority , these changes
were in the appropriate direction , although not necessarily as

large as they should be. Thus, once that information was
brought to their attention , they demonstrated a knowledge of

its inferential meaning not shown in previous studies. No

such sensitivity was demonstrated with variations on sample
size information .

Where effec tive , this techniq” ’ appears to have

potential usefulness as a debiasing procedure . It is readily

applied to any kind of information and serves to improve the

decision makers’ intuitive feel for the presented information .
Further work is needed, however , to understand why it did not
work with all kinds of information and why changes in the

appropriate directions tended to be too small.

ii 
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1. INTRODUCTION

A striking conclusion from recent studies of

probabilistic thinking is that people are oblivious to

several kinds of information that play a major role in
normative models of inference. These include information

regarding sample size (Tversky & Kahneman , 1971), predictive

validity (Kahneman & Tversky, 1973) and base rates (Lyon &

Slovic , 1976). According to Kahneman and Tversky (1972),

“the notion that sampling variance decreases in proportion

to sample size is apparently not part of [people ’s]
repertoire of intuitions” (p. 444); according to Tversky and

Kahneman (1974), “subjects show little or no regard for

consideration of predictability ” (p. 1126); according to

Lyon and Slovic (1976), “subjects ’ responses were determined

predominantly by the specific evidence ; the prior probabilities

were neglected , causing the judgments to deviate markedly from

the normative response ” (p. 287).

In the typical experiment, subjects were given one

story problem presenting several pieces of information.

Failure to attend to one kind of information was demonstrated

by showin g similar res ponses in grou ps of subjects whose
story prob lems diffe ,~ed only in the value given to that kind
of inform ation . For example , Lyon and Slovic (1976) had

people assess the probability that a light bulb identified

as defective by an imperfect scanner was in fact defective .

A group of subjects told that a small proportion of bulbs

• were defective responded similarly to a group told that a

large proportion were defective. That is to say , base-rate

information had no apparent effect on judgments .



One interpretation of such results is that people

believe that such information was not relevant to the story

problem. A second interpretation is that they realize the

importance of the information , but lose it in the cognitive

shuffle of combining various pieces of information to obtain

a summary judgment. If the second interpretation is correct ,

the impact of otherwise ignored information might be

increased by simply highlighting its salience . Ajzen (1977)

and Bar—Hillel (1977) increased the salience of base-rate

information by giving it a causal relation to the other

inform ation. In these contex ts , it was no longer neglected .

The present studies adopted one strategy to highlight

the importance of information not used in earlier studies:

having subjects consider how alternative values of the datum

in question would affect their judgment. In effect , the

between-subject designs of earlier experiments were converted

to within-subject designs , each subject considering values

previously considered by separate groups. If subjects do

res pond differen tly when con fron ted wi th di fferen t value s,

one may surm ise either (a) that they knew all alon g what
that datum meant arid only needed help to attend to it or (b)

that they never knew or had thought about its meaning, but
once posed the question , were able to figure out what it

2 
meant. In either case, the earlier conclusion that “people

• ignore . . . information ” would have to be qualified .

Asking subjects to make the same judgment several

time s wh ile varyin g the value impu ted to one var iab le con tains
an implicit demand that they change their responses somehow .

Refusal to chan ge mak es a stron g stateme nt regard i ng the
irrelevance of the varied piece of information . Even if

sub jec ts shif t their responses , they need not do so in the

1—2
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proper direction (or with the proper magnitude), unless

they have some understanding of the meaning of the varied

datum (or could figure it out on the spot).

Whatever their theoretical importance , such within-

subject manipulati”~ns might have applied implications.

Decision analysts , the purveyors of formal decision-making

techniques , test the robustness of their recommendations by

reworking the decision problem with different values of key

variables (e.g., probability of success , expected gain).

Such repeated analyses are called “sensitivity analyses ,”

since they test the sensitivity of the final decision to

variations in the inputs. The within-subject designs u3ed

here essentially force subjects to perform a sensitivity

analysis on their own judgments . If tnis procedure proves

effective, one might offer judges the following general

advice : “Let the value of each piece of information you

are given vary through the range of reasonable values.

Consider how you would make your summary judgment given each

of these (hypothetical) values. Then you will have a better

appraisal of the meaning of the values you did receive.”

1—3
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2. EXPERIMENT 1--BASE-RATE INFORMATION

Earlier work has convincingly shown that people often

ignore base-rate information when given individuating

information (Kahneman & Tversky , 1972; Lyon & Slovic , 1976;

Nisbett & Borgida , 1975). The only exceptions seem to be

when base-rate information is given causal relevance (Ajzen ,

1977; Bar-Hillel , 1977). Some base-rate information , however ,
has only diagnostic relevance . Even though it should affect

judgments regarding the target (judged) event , it is not

causally linked to that event. The present study attempted

to induce subjects to see the relevance of diagnostic , but

non-causal , information by confronting each subject with
several values of that information .

One reason for modest optimism regarding this

manipulation is a result from Fischhoff (1977). There subjects

were asked to make causal attributions about pairs of events

differing only in consensus information (describing what

most people did in that situation). One version of the event

asserted that almost everybody did the act in question ; the

second version asserted that almost nobody did it. When

groups of subjects were given but one of the two versions of

each vignette, they made almost identical attributions. That

is , consensus information (which is the attributional

equivalent of base-rate information) was ignored , or at least

made no appreciable impact on their judgments. Other groups

of subjects were asked to cons ider both possib le values of
the consensus information. They were asked , “How would you
make your attributions if you learned that almost everyone

acted this way?” and “How would you . . . if . . . almost
no one acted this way?” Here, consensus information had a

1.
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substantial impact. People thought that variations in

consensus information would drastically change their
attributions. Consensus information in those settings may

have had some causal relevance: The fact that everyone else

acted one way or another might have been interpreted as

implying a social norm directly affecting the actor ’s

decision of how to behave. By and large , however , the
relevance of consensus information was non-causal; it was

only a diagnostic sign describing how most people were

affected by the constraints of a situation .

Whether such forced sensitivity analysis will generally

induce people to appreciate the significance of non-causal

base-rate information was studied using two problems that

have proven most impervious to previous debiasing attempts

(Kahneman & Tversky, 1973; Lyon & Slovic , 1976). One was

the “cab problem,” the basic version of which reads as

follows:

Two cab companies , the Blue and the Green , operate
in a given city . Eighty-five percent of the cabs in

• the city are Blue; the remaining 15% are Green. A

cab was involved in a hit-and-run accident at night.

A witness identified the cab as a Green cab .

The court tested the witness ’ ability to

distinguish a Blue cab from a Green cab at night by

presenting to him f ilm sequences, half of which
depicted Blue cabs, and half depicting Green cabs.

He was able to make correct identification in 8 out

of 10 tries. He made one error on each color of cab.
What do you think is the probability (expressed

as a percentage) that the cab involved in this
acc ident was Green?

2—2
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Here the base rate of Green cabs is 15% and the correct value

of P (Green j witness says green) = P(Glg) = .41. Lyon and

Slovic found a median response of .80 for this version , .75

for a version with the order of the individuating and base-

rate informa tion reverse d , and .20 (instead of .59) for the

same pro b lem w ith the last wor d chan ged to Blue . Other
varian ts of this prob lem and analo gous ones showed equally
erroneous judgments.

The second problem was the “light-bulb problem ”

developed by Lyon and Slovic (1976). It read :

A light bulb factory uses a scanning device which

is supposed to put a mark on each defective bulb it

spots in the assembly line. Eighty-five percent

of the u g h  bulbs on the line are OK; the remaining

15% are defective.

The scanning device is known to be accurate in 80%
of the decisions , regardless of whe ther the bulb is
actually OK or actually defective. That is, when a
bulb is good , the scanner correc tly identifies it as
good 80% of the time. When a bulb is defective , the

sc anner correc tly mar ks it as defec tive 80% of the
time.

Suppose someone selects one of the light bulbs

from the line at random and gives it to the scanner.

The scanner marks this bulb as defective .

What do you think is the probability (expressed

as a percen tage) that this bulb is really defec tive ?

Since the base rate of defectives , P(D), is 15% and the
diagnostici ty of the scanner is like that of the wi tness
above , the correct answer here, too, is .41 = P(DId) = P

(Defective bulb i scanner says defective).

2—3
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In the present experiment, subjects were asked to

consider several versions of either the cab or the light bulb

problem that differed only in the base rate provided . Later

in the experimental session , they were given the basic version

of the other (light bulb or cab) problem as a generalization

test. If varying the base rate does improve judgments on one

task , perhaps it will heighten sensitivity to base-rate

informa tion on an analogous pro blem .

Method

The design was a 2 x 2 x 2 x 2 factorial. Roughly

half of all subjects made a series of judgments on versions

of the cab problem differing only in the value of base-rate
information, P(G); later they considered the basic version

of the light bulb problem. The remaining subjects first

judged different versions of the light bulb problem and

later the bas ic vers ion of the cab problem.

The secon d fac tor was the extremi ty of the base rates
considered . Subjects either considered base rates, 1~(G) or

P(D), of .02 , .15 and .98 or of .15 and .85. Although .15

and .85 are quite discrepant values , it was thought that

consideration of a situation in which the apparently observed

even t (a green cab or a defec tive bulb) was ex treme ly typical
(.98) or atypical (.02) might be needed to signal the base

rate ’s importance. The third factor was whether the highest

(.98 or .85) or lowest (.02 or .15) base rate was considered

first. The fourth factor was whether or not subjects made an

initial judgment before being given any base-rate information.

Such a judgment could serve as an anchor for future judgments ,

making them less responsive to subsequent changes in base rates.

2—4



On the other hand , such a judgment could afford an additional
opportunity to reflect on the significance of base-rate

information (or its absence) and increase sensitivity to

changes. The different experimental groups are identified

in the bottom section of Table 1.

The various base rates were introduced with

appropriately worded phrases , “let us say that it is now

revealed that only 2% of the cabs in the city are Green ,”

“On the other hand , let us say that . . . “ and “in fact,

only 15% . . . .“

Several unrelated tasks separate-I the problem in

which subjects considered several base rates and the

general ization pro blem for which they considered only the
basic version (with the base rate of .15). No explicit

mention was made of any connection between the tasks.

Subjects were 346 individuals who responded to an

advertisement in the University of Oregon student newspaper.

The number of subjects in each group is also presented at

the bottom of Table 1. The present tasks were self-paced

and embedded in a 90—minute experimental session involving

a variety of unrelated judgment tasks.

Resul ts

The distributions of responses were highly skewed ,

with a portion of subjects (16% over all groups) responding

.8 every time they were asked to assess P(G~g) or P(DId) . As

a resul t, both means and medians are presented for most
analyses.

2—5
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As the top part of Table 1 shows, the proportion

of subjects who always said .8 varied from 0% to 33% over

the different groups. There appears to be no consistent

pattern to these percentages. For example , there is little

relation between the percentages for corresponding cab-first

and light bulb-first groups. The top section of Table 2

colla pses these pro por tions over the various f actor s in our
design. Other than a somewhat higher proportion with the

groups who considered varying base rates with the light bulb

problem, there is no obvious pattern. We cannot reject the

possibility that these proportions reflect a random

distribution over the groups of subjects who refuse to attend

to base rates. Since the percentage of resolute .8 responders

could have substantial impact on group results , later analyses

were conducted both with and without these subjects. No

different conclusions were reached.

Always responding .8 is one heuristic device for

dealing with base-rate information: ignore it. An alternative ,

and equally extreme , heuristic is to ignore the diagnostic
information and always respond with the base rate. The second

sections of Tables 1 and 2 show how many subjects adopted

this strategy . About 10% of all subjects ignored the

indiv iduating informa tion , the overwhelmin g major ity of whom
did so in response to the light bulb problem. The reasons

for this discrepancy are unclear.

An alternative strategy , and a more normatively
appropria te one , is to combine base-rate and individuating

information . The third sections of Tables 1 and 2 show the

proportion of subjects whose assessments of P(GIg) or P(Dld)

were ordered according to the base rates. AlnDst two-thirds

2—6
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Table 1

Percentages of Subjects with Different
Response Patterns (by Group)

Problem low base rate first high base rate first
(2, 15, 98)(15, 85) (2, 15, 98)(15, 85)

All Responses — .80

anchor 0 21 3 7Cab no anchor 33 11 24 5

light anchor 16 10 26 30
bulb no anchor 33 13 18 21

Responses = Base Rate

Cab anchor 4 0 3 0
no anchor 0 0 24 5

light anchor 42 10 26 15
bulb no anchor 1]. 13 12 21

Responses Ordered According to Base Rates

anchor 70 48 66 83Cab no anchor 38 68 62 74

light anchor 68 75 63 50
bulb no anchor 61 56 71 58

Group Code and Number of Subjects

Cab anchor Y (27) X (33) Z (29) W (29)
• no anchor Y’(2l) X’(l9) Z’(2l) W’(19)

light anchor Y (19) X (20) Z (19) W (20)
bulb no anchor Y’(18) X’(16) Z’(17) W’(19)

2—7
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Table 2

Percentages of Subjects with Different Response Patterns
(by Factor)

Problem Anchor Values Order
Considered With Without 2,15,98 15,85 low 1st high 1st
First (WXYZ) (W’X’Y’Z’) (YZY’Z’) (T,’&W’X ’) (XY X ’Y ’ )  (WZW ’Z ’ )  All

All Responses .80

cab 8* 19 13 12 16 9* 13
light bulb 21 21 23 19 18 24 21
both 13 20 18 15 17 16 16

Responses = Base Rate

cab 2*** 8 7** l** ] .*** 7 4***
light bulb 23 14 23 15 19 19 19
both 10 11 14 7 9 12 10

Responses Ordered According to Base Rates

cab 66 60 59 67 56 , 71 64
light bulb 64 61 66 60 66 60 63
both 65 61 63 64 60 66 63

Note: Within each column asterisks indicate paired entries that
statistically different (* p < .05; ** p < .01; *** p < .001; two—tailed).
No entries in adjacent rows were significantly different.

2—8
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of subjects were sensitive to the base rates in this sense ,

a remarkably high percentage considering the usual conclusion

that subjects “ignore ” base-rate information .

The extent to which subjects attend to base-rate

information can only be assessed by considering the numerical

value of their responses (and not just their order). Table 3

shows mean and median results for all groups on the problem

for which base rates were manipulated . Clearly , these

probabilities reflected the base rates. Subjects shown a

base rate of .98 gave the highest values to P(G~g) or P(Dld) ,

while those shown .02 gave the lowest values. A striking

contrast to this sensitivity is provided by one of Lyon and

Slovic ’s groups , which produced a median of .8 even with a

base ra te of .01 . However , the present values were not

optimal; they tended to lie between the optimal value and .8,

the accuracy rate for the witness or the scanner , which

appeared to serve as a powerful anchor.

Both the cab and light bulb problems have been most

heavily studied with the base rate equal to .15. For that

reason , .15 was the one base rate appearing in all conditions.

The overall median response with this base rate was .64 for

the cab problem and .53 for the light bulb problem . In past

stud ies , the median response has typically been .8. This

modest difference between the cab and light bulb problems may

be attributed to the higher proportion of subjects who always

responded with the base rate in the light bulb problem .

One measure of the effectiveness of the manipulations ,

shown in Table 4 , is the proportion of subjects who assigned
a value to P(GIg) or P(D~d) lower than the median (.8)

2—9
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Table 3

Probability Assessments for Manipulation Problem

Base Rate Given

Mean Median

Group Order None 98 85 15 2 None 98 85 15 2

Cab Problem
W N—85—l5 76 —— 88 61 —— 80 —— 90 65 ——
X N—15—85 67 —— 73 58 —— 80 —— 80 65 ——
Y N—2—98— 15 72 82 —— 52 4.2 80 85 —— 60 50
Z N—98—2— 15 70 92 —— 53 41 80 90 —— 60 40

85— 15 —— —— 79 66 —— —— —— 80 75 ——
X’ 15—85 —— —— 73 59 —— —— —— 80 60 ——
Y’ 2—98—15 —— 83 —— 64 55 —— 80 80 70 70
Z ’ 98 — 2—15 —— 87 —— 48 39 —— 90 —— 50 20

All 71 86 78 57 44 80 85 80 64 50

Light bulb problem
W N—85—15 76 —— 78 55 —— 80 —— 82 68 ——
X N—lS—85 72 —— 78 57 —— 80 —— 85 60 ——
‘f N—2—98—15 69 89 —— 39 29 80 98 —— 35 2
Z N—98—2—15 63 91 —— 40 29 80 98 —— 15 2

85—15 —— —— 76 61 —— —— —— 80 79 ——
X’ 15—85 —— —— 78 49 —— —— —— 83 50 ——
Y’ 2—98—15 —— 85 —— 61 47 —— 93 —— 80 73
Z’ 98—2—15 —— 90 —— 50 32 —— 90 —— 55 10

All 70 89 77 51 34 80 95 85 53 10

OPTIMAL 80 99.5 95.8 41.4 7.5 80 99.5 95.8 41.4 7.5

C

t

2— 10
C

- - - - 

- - . ~~~~~~~~~~~~~



observed by Lyon and Slovic: over 60% of the subjects did

so, while 9% assigned values higher than .8. A higher

percentage of responses below .8 was observed with the anchor

groups than with the no-anchor subjects (70% vs. 57%, z = 2.43),

with the cab problem than with the light bulb problem (68%

vs. 59%, z = 1.71), and with subjects who considered the more

extreme base rates (68% vs. 60%, z = 1.51).

Tables 4 and 5 describe the results of the

generalization problems. The analogy between the structure

of this problem and the preceding problem with a base rate of

.15 was obviously not apparent to subjects. Only 72 of 346

(21%) assigned the same probability to both problems : of

these , 24 were subjects who always assigned 18. Performance

on the generalization problem was nonetheless slightly better

than that observed elsewhere ; 180 (52%) subjects assigned

values lower than the median assigned in Lyon and Slovic (.8);

117 (34%) assigned that value and 49 (11%) assigned higher

values. Still , their responses were far from the ~ptima1
value of .41. There was no indication that subjects whose

responses were ordered according to the different values of

the base rate in the first problem were more accurate than

other subjects in the generalization problem . Nor were any

systematic differences in responses to the generalization

problem associated with any of the factors of the manipulation

problem.

Discussion

The robust finding of these stud ies is that most
people know (Or guess) the direction in which base rates should

influence their judgments. Over the two problems , 65% of

subjects ordered their probability assessments according to

the base rates. However , they did not adjust enough . In

2—11
I

- -V - —- ________ - .
~ - — - • .- ~~~~~~~~~--- -- •-— - -----,—----——--

• • - • .~ • a.



Table 4

Percentage of Responses ~ .8
When Base Rate .15

Man ipu La t ion General izat ion
Problem Problem

< .8 67.7 48.0* h
Cab — .8 22.7 37.3* 

Lig t

> .8 9.6 14.7 Bulb

< .8 58.8 57.4
Light 

— .8 32.4 29.1 Cab
Bulb > .8 8.8 13.5

*
p < .001 difference within row

I
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addition , generalization to the second problem was limited

and no better among subjects who were sensitive to base-rate

variation in the first problem than among subjects who were

not. The most obvious explanation is that subjects just did

not see the similarity of structure of the two problems .

Although training in statistics may be necessary to

help subjects see structural similarity , the modest effects

found with different modes of presenting base-rate information

suggest technical solutions for improving the judgments of

subjects who are somewhat but not sufficiently sensitive to

changes. Subjects assigned lower and more optimal

probabilities for the .15 base rate both (a) when they had

first made an assessment with no base rate and (b) when they

considered a set of extreme base rates (.98 and .02). The

most accurate assessments of all were found in the groups

(Y,Z) who both made a no—base-rate judgment and considered

the extreme values. If these manipulations are generally

effec tive , they could be incorporated as standard features in

judgmental exercises. Their effectiveness might be traced

either to alerting subjects to some otherwise unnoticed

implication or base-rate information or to the fact that

each required subjects to make one additional judgment.

Making more responses might make respon ;es more optimal by

increasing their range and moving them away from the anchor

(.8) provided by the diagnosticity information (see also

Selvidge , 1975).

The study of subjective sensitivity analyses has two

aspects. The first is discovering whether people will use a

particular kind of information in making their judgments.

The second is discovering in what way the information will

2—13
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Table 5

Probability Assessments for
Generalization Problem

Mean Med ian

Ss Ordering Ss Ordering
Manipulation Manipulation

Group All Ss Correctly All Ss Correctly

Cab Problem first; Light Bulb Problem Generalization
W 55 55 70 74
X 60 56 80 79
Y 54 50 70 60
Z 67 60 80 75

70 71 80 80
X ’ 65 69 80 80
Y’ 51 41 50 40

72 64 80 80

Total 61 58 80 75

Light Bulb Problem First; Cab Problem Generalization
W 67 68 70 65
X 62 58 70 70
Y 60 63 70 80
Z 64 60 75 75

66 74 75 75
59 64 68 75
60 55 76 60

Z’ 69 66 79 77

Total 63 63 75 70

Note: optimal answer 41

C
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be used. In the present study , 84% of the subjects altered

their responses as the base rate changed ; of those, three

quarters ordered their assessments according to the base

rates. However , few subjects (other than those who relied

exclusively on the base rates) made adjustments from the

anchor value of .8 that were even close to the adjustment

needed. Thus, the failure of subjects to attend to base

rates in earlier studies should be interpreted as just that,

failure to attend , rather than inability to respond to base

rates.

I

I

I

2—14

t

—---
~~~~~~~~ 

- --- -_ _ _ _ _ _  . - --- ~~~~~~
• - 1 ~ --~~~-- - •. - T~~~~~~~~~~~~- • ~-



3. EXPERIMENT 2--VALIDITY INFORMATION

In the earlier (between-subject) work on the light

bulb and cab problems , the modal response (.8) reflected

complete reliance on the validity of the information source

(that is , the accuracy of the scanner or witness). Other

research by Kahneman and Tversky (1973) has shown that in

other circumstances validity information has no impact on

judgments. In one of their demonstrations , subjects were

asked to estimate the Grade Point Average (GPA) associated

with each of a series of percentile scores. The percentile

scores came from one of three sources: the distribution of

GPA ’s a test of mental concentration , and a test measuring

sense of humor . These sources were described as having high ,

medium and low validity , respectively, as predictors of GPA .

They had each of three groups of subjects consider a set of

11 percentile scores (5, 15, 25, . . . , 85, 95) described

as coming from one of these three sources. If subjects were

sensitive to validity information , then predictions based

on less valid scores should be more regressive (less extreme)

than those based on more valid sources. Kahneman and

Tversky (1973) found , however , no difference between

predictions of GPA based on GPA and menta l concentration

percentile scores; that is, they showed the same range , mean

and slope. Predictions made from information about sense of

humor were slightly regressed (and slightly elevated )

suggesting very modest sensitivity to the implications of

their minima l validity .

The present ex per iment follows the lo gic of the
previous one. The between-group experiment is converted to

within—group form to see if subjects are sensitive to

systematic variations in validity information .

3—1
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Method

~es :o~’.. S~ b:ec ts  e-d::ted t-
~~e ~~A as~~~~~~ ed w : t h

the 5th , 5th , 25th , . . . , a’d -~5th ~erce~ les  of th:ee

distr :~~t~ c~.s of scores. C~.e set of ~e::e~~t~~~es was de ribed

as co~.:~~c frD~ the s:r~~~~t~ o~ of  ~~A ’s, o:~e came fro~ soores

on a tes t of ~e-.tal e~~tra t~ o~ desor ~hed as h a v . n~ a

moderate corre1at~ o~ with GPA ; a~ d o’.e care f r c ~~~~ a ~eas~~:e

of sense of humo r described as ha’.-~~’.c a low ~ ut ~os~~t iv e

correlatior w it h  CPA . Half the  sub~~eo~~s re ce~ veJ the sets in

the order CPA , menta l  concer.tratior~ and sense of hu:~or :  hal :
rece ived them in the reverse order.

These 11 percentile scores (5, 15 , 25 , . . . , 85 ,

95) were those used by Kahneman and Tversky (1973) . In  the

present study, a second group of subjects received three

sets of percentile scores with only three values (10 , 50 and

90). If subjects are unwilling to assign identical GPA ’s to

different percentiles , use of 11 scores places a minimum

range on the predicted GPA ’s (e.g., a range of 1.0 if the

minimum acceptable difference is 0.1; 2.5 if the minimum is

0.25), reducing the possibilities for regression . This

difficulty would not be encountered with only three

percentiles; one could assign different CPA ’s to different

percentile scores (e.g., 1.9 to 10 , 2.0 to 50 and 2.1 to 90)

and still have a small range of responses. As with the

11—percentile groups , half of the 3-percentile subjects

considered GPA , mental concentration and sense of humor in

that order; for the remainder the order was reversed .

Instructions. Kahneman and Tversky ’s (1973 , pp. 245-6)

instructions were used verbatim with the following additional

general introduc tion:

3—2



In this task you w ill be given a percen tile score
for each of several hypothetical students and asked
to predict their grade point average at the end of

their first year in college . A percentile score of

65 means that that student scored higher than 65% of

all other first—year students; a percentile score of

5 means scoring higher than 5% of all other first-

year students , and so on.

Subjects. Eighty-six individuals were recruited as

before , roughly equal numbers serv ing in each condition . One

group (N = 42) received the 11—percentile forms; the other

group (N = 44) received the 3-percentile forms.

Results

11 percentiles. Figure la shows the mean responses by

all subjects making the 11-percentile judgments (combining

both orders of presentation).’ The sense of humor judgments

were marke dly regressed rela tive to the GPA and mental
concentration judgments, with mental concentration judgments

somewhere in between GPA and sense of humor. As indicated by

Table 6, the range of responses decrease d by roughly 1/ 3 over
the conditions. These differences contrast with the virtual

ident ity of Kahneman and Tversky ’s (1973) mental concentration

and GPA groups and slight regression with the sense of humor

group. Table 7 shows within-subject comparisons of the

ranges of responses given with different sets of scores. In

most case s (57 %), subjects gave a larger range with the more
valid score.

_ _ _ _ _   

_ _ _ _- - _ _ _ _ _ _ _ _ _ _ _



Table 6

Mean Range8

Test

Mental Sense of
CPA Concentration Humo r N

All Subjects

3 percentiles

CPA first 1.99 1.78 0.85 21

Sense of humo r first 2.01 1.63 1.32 23

11 percentiles

CPA first 3.10 2.87 1.40 21

Sense of humor first 2.83 2.40 2.00 21

Kahneman-Tversky 2 76 2 40(1973) .

Monotonic Subjects

3 percentiles

CPA first 2.19 (20)b 1.94 (20) 1.36 (17) 21

Sense of humor first 2.18 (22) 1.78 (22) 1.54 (19) 23

11 percentiles

GPA first 3.10 (21) 2.87 (21) 2.41 (12) 21

Sense of humor first 2.83 (21) 2.51 (17) 2.44 (15) 21

a Difference between CPA associated with the highest and lowest percentiles .
b Number of monotonic subjects in parentheses.

I

I
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Table 7

Order of Ranges
Monotonic Subjects

CPA — MC8 GPA—SofH MC—Sof H Total
+ - - + - + - - + -

3 percentiles

CPA first 9 5 6 12 1 4 11 3 3 32 9 13

Sense of humor first 13 7 2 13 2 4 11 6 3 37 15 8

11 percentiles

CPA flrst 1 3 5  3 9 1 2 8 2 2 30 8 7

Sense of humor first 8 3 6 7 6 2 5 7 3 20 16 11

Total 43 20 17 41 10 12 35 18 10 117 48 39

a Greater range with the more valid score indicated by +; lesser range indicated
by — ; equal range indicated by — .
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Figure la
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Predictions of grade point average from 11 percentile scores
on 11 variables. (a) All subjects (b) All subjects

providing monotonic responses
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Closer examination of the data revealed one

problematic aspect. Some subjects exhibited a non-monotonic

relationship between percentile scores and predicted GPA . In

particular , 14 of 42 subjects did so on the sense of humor

tasks. Few produced non—monotonic responses with GPA (0) and

mental concentration (4), suggesting that non-monotonicity

reflected a response to the lower validity of the sense of

humor test rather than random noise or confusion . Although

not normatively valid , providing inconsistent responses is

one way of showing little confidence in the sense of humor

scores. The substantial regression observed with the sense

of humor group in Figure la could be due in large part to

these non-monotonic responses. Such response patterns lead

to the inclusion of unusually high GPA ’s in the means
associated with low percentiles and unusually low GPA ’s in

the means associated with high percentiles. Figure lb and

Table 7 show the results of excluding all subjects with

non-.monotonic responses. The pattern was similar to that

found with all subjects although it was considerably

attenuated.

Kahneman and Tversky (1973) drew the subjects in

their study from the same population (paid volunteers recruited

through the University of Oregon student newspaper). As they

report no culling of subjects , it may be that the slight

regression reported in their between—subject design was due to

the inclusion of some non-monotonic responses.

3 Percentiles. Figure 2a and Table 7 show results

from all subjects who made GPA judgments for 3—percentile

scores. Regression with the less valid scores is apparent.

Again, several subjects (8 out of 44) had non-monotonic
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responses to the sense of humor task , as did lesser numbers

with GPA and mental concentration (2 each). Tables 6 and 7

and Figure 2b delete these subjects and reveal the same

pattern of regression , slightly weakened . The majority of

subjects exhibited reduced ranges with the less valid

information.

In Table 6 the spread in CPA judgments induced by

having to consider 11 percentiles is clearly visible. For each

type of score, the mean range is greater by about 1.0 with 11

than with 3-percentile scores. The greatest mean range with

3 scores (CPA) is smaller than the smallest range with 11

scores (sense of humor) .

Discussion

In the present within-subject design , subjects

exhibited a sensitivity to validity information not apparent

in Tversky and Kahneman ’s (1973) between-subject study .

Whether judged by the ranges of GPA ’s or the proportion giving

non—monotonic responses (2% with GPA ; 7% with mental

concentration ; 27% with sense of humor) , subjects responded

differently when predicting on the basis of poorer quality

information.

As in the studies of sensitivity to base-rate

information, while subjects generally showed the right kind
of sensitivity to the informational variable that was

systematically varied (here validity) , they do not seem to

have been sufficiently sensitive . An accurate measure of the

validity of each score is needed to ascertain the precise

amount of regression needed . However , sense of humor scores

(

3—9

I 

~~~~~~_ 

•

~~L -



seem to be too close to the other scores, and while mental

concentration judgments are regressed relative to GPA judgments ,

the difference is fairly small.

3—10

—-- —•‘-- -- -- - •-—- • - - - - ———- -, -
~~~~~.

-_ _ _ _ _ _  - - —

A I - —~ • _.t_



4. EXPERIMENT 3--SAMPLE SIZE

Kahneman and Tversky (1972) had subjects estimate

sampling distributions of the percentage of boys among the N

babies born in a certain region daily. For N = 1,000 , their

question read :

On what percentage of days will the number of boys

among 1,000 babies be as follows:
Up to 50 boys

50 to 150 boys

150 to 250 boys

850 to 950 boys

More than 950 boys

Note that the categories include all possibilities , so

your answers should add up to about 100%.

For N = 100, the categories were: Up to 5, 5-15 , . .
85-95 , More than 95 boys. For N = 10, each category contained

a single outcome , e.g., 6 boys. Each group of subjects

rece ived only one value of N .

The startling result of their study was that virtually
the same distributions were received with the very different

values of N. Of course, it is much less probable to receive

5% (or 95%) boys in a sample of 1,000 than in a sample of 100.

They interpreted this result in terms of the representativeness

heuristic , according to which the likelihood of a sample is
judged by the degree to which it represents the salient

feature (s) of the population from which it is drawn . Since
sample size is not a charac teristic of populations , it is

ignored in inferences regarding samples.
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Experiment 3 converted their between-subject design

to a within-subject design , with each subject assessing the

likelihood of 3 sampling distributions , with N = 10, 100 and

1,000. Although this particular manipulation has not been

attempted previously, Kahneman and Tversky (1972) and others

(Bar-Hillel , Note 1) have demonstrated insensitivity to sample

size within subjects. For example , Kahneman and Tversky (1972)

asked subjects whether a hospital in which 45 babies were born

daily or one in which 15 were born daily would have more days

with more than 60% boys. Most of their subjects thought that

the number of such days would be similar for the two hospitals.

The remainder were about equally divided as to which would

have more. Thus, there was less reason to expect the enforced

sensitivity analysis to work here than in Experiments 1 and 2.

Method

Subjects were asked to estimate the percentage of days

on which up to 5%, 5-15% , 15-25%, etc . boys would be born in

regions with 10, 100 and 1,000 babies born daily . The format

quoted above was used for all questions. Half of the subjects

considered N’s of 10, 100, and 1,000 in that order; for the

remainder , the order was reversed. Thirty—eight subjects

were recruited as before.

Results

As the order of presentation made no difference in

the responses , the data from the two orders were combined .

Inspection of the data revealed 4 subjects whose subjective

sampling distributions either were not single peaked or whose
peak was at an end category. Data from these subjects were

eliminated .
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Figure 3 shows, for the remaining 34 subjects , the

median probabilities associated with each category for N = 10

and N = 1,000. They are remarkably similar. The distribution

for N - 100 was also quite similar. Only three of the 38

subjects produced distributions for which the tails thickened

and center flattened as N decreased , as sampling theory

dictates.
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5. GENERAL DISCUSSION

Three experiments forced subjects to consider the

impact on their judgments of alternative values of three kinds

of information found to be ignored in earlier experiments.

For two kinds , base-rate information and predictive validity

information , about two-thirds of subjects were influenced in

the proper direction by changes in value. In neither case ,

however , were they sufficiently responsive . With the third

kind of information , sample size , they showed no sensitivity

at all. This mixture of results has both theoretical and

practical implications.

On a theoretical level , the contrast between within-

subject and between-subject designs suggests the need to

temper previously made statements regarding the kinds of

information that people neglect. Although effectively ignored

when embedded in the context of other information , both base-

rate and validity information elicit somewhat appropriate

responses when varied systematically (for most subjects).

Of course , there is an implicit demand not to respond the

same way each time. But the differences in responses would

not be properly ordered if subjects did not know (or were not
able to figure out) the meanings of that information for

their inferences. Experiment 3 showed that enforced

sensitivity analyses do not guarantee more optimal responses.

Hammond and Summers (1972 ) have argued for a
distinction between the judgmental strategies people wish to

apply and those they actually apply. They attribute

discrepancies between the desired and actual responses to a

lack of cognitive control , the abili ty to implement desired
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strategies. In this light , the present studies indicate that

people have at their disposal judgmental strategies or
heuristics that are more optimal than those demonstrated in

earlier studies. Where this is the case, researchers

interested in improving judgment might change the focus of

their efforts from teaching people to use superior heuristics

to inducing them to make more optimal use of the heuristics

already at their disposal. Recommending that judges

administer sensitivity analyses to themselves whenever they

are required to combine severa l pieces of information might
seem to be a generally useful strategy .

Before issuing a blanket recommendation , three issues

must be confronted. The first is “When will it work?” If

people apply an ineffective debiasing procedure they may

succeed in increasing their confidence without improving their

judgment, hardly a desirable combination , At the moment,

it seems premature to predict effectiveness. Slovic and

Fischhoff (1977) found that hindsight bias, the exaggerated

tendency to view reported events as having appeared inevitable

before they occurred , can be reduced by having people consider
an alternate value of the event, that is, by relating how they
would have explained the event had it turned out otherwise.

Other biases have not yet been examined in a within-subject

context. Such evidence seems the best way to determine

whether people have alternative and more appropriate heuristics
than those shown in between-subject studies.

The second issue is how to help those who respond in
the right direction , but make too small an adjustment. Two

possibili ties suggested by Experiment 1 are to use very
extreme values of the information in question , values that are
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implausibly high or low from a substantive point of view ,

and to require a large number of judgments.

The third issue is what to do when people do not
respond at all to subjective sensitivity analyses (or respond

in the wrong direction). In such situations , it may be

advisable to apply a correction factor to people ’s intuitive

judgments or replace intuitions altogether by a formal rule
(e.g., Bayes ’ Theorem) for combining information .

Finally , in situations where subjective sensitivity

analysis is effec tive , some way is needed to highlight the

similarities between structurally analogous situations (e.g.,

the cab and light bulb problems in Experiment 1) so as to

induce some general learning. Kahneman and Tversky (1973)

have argued pess imistically that even formal training in
statistics will not guarantee sensitivity to non-intuitive

effects like regression (due to low predictive validity) or

increased variance (due to reduced sample size).

I
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6. FOOTNOTES

1. GPA ’s at the University of Oregon range from
0.0 to 4.0. Although this range was not mentioned to

subjects, all responses fell within it.

I
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7. REFERENCE NOTE

1. Bar—Hillel , Maya. Additional Notes on

Representativeness. Unpublished manuscript, Decision Research ,
August , 1977.
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